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(57) [Abstract] 

[(jonstitution] 2 -deoxy-L-ribo- nucleoside 5'-birdphos 
phoric acid , reverse transcriptase inhibitor ^^ch includes for 
exanple2'-deoxy-L-tltynidine 5'-birdpho^horicacidas 
theactive ingredient. 

[Effect] Because reverse transcriptase wWch retrovirus and fo 
r exarrpie HIV is produced isobstructed strongly, it is usefiil in 
treatment and prevention of AIDS, and thedisease control * 
delay after AIDS * viral infectioa In addition, it is useful as 
reagpnt which is used because of the biochemistry and gpnetic 
engineeriiig or other research. 



[iS*«2] 2' -x;J-:^v-L-^Sv> 5' - 
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[0001] 

Ds. x>fX) o^^m^p^^^onmimwzmmu'^n^ 



[QainXs)] 

[Qaiml] Reverse transcriptase inhibitor which includes 2' -de 
oxy-L-ribo- nucleoside 5' -bird phosphoric acid as active 
iiigredient. 

[Qaim2] Reverse transcriptase inhibitor w^ch is stated in Qa 
im 1 wiiich includes 2 - deoxy -L - thymidine 5 - bird 
phosphoric acid as active ingredi^. 

[Description of the Invention] 
[0001] 

[Field of Industrial v^lication] This invention regards reverse 
transcriptase inhibitor. Furthermore as for details, as for this 
invention, it obstructs reverse transcriptasewtiich AIDS virus 
(HIV: human inmmodeficiency virus) or other retrovirus 
produces, reg3rds useful reverse transcriptase inhibitor in 
treatment of acquired inminodeficiency syndrome (AIDS, 
AIDS)and disease control after infectioa 
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v>(3TC. Antimicrob. AgentsChemother. , 36. 1688- 
1694, 1992) tSJiXfS' -f^7-2' -x;f+v-5- 
7;i/;fP-L-v^v>(FTC. Antimicrob. Agents Che 
mother., 36, 2423-2431. 1992) l^li5*t>fAH I 

ffiS-r'5Ci:)&<«SS*x-CL^S(J. Med. Chen., 35. 42 
14-4220. 1992) o 

[0002] 

I vojSi^-ri>5a5iE¥»iiiS3i<Pisr5a)-e. x^x 

-x:*-+v-L-'j7t55?^U:<-*>K 5' - h 'J U A/» 
tLXit. m?L\i. 2' -•T:f4^v-L-5^5 v> 5 
' -h•Jy^K; 2' -x:t+i/-L-'l7»J v> 5' 
-hgy^it; 2' -T:l-+i/- L-Tx/ v> 5' 
-h'JUA/K; 2' -x:f4^v- L-yyy v> 5' 
-h'Jy^K; 2' -t;J-+v-L-v^v> 5' - 

^»Jy^»i^a)3^«ss2' -T:<-4^v»j/t:5^^u:i-vK 



[0 0 0 3] :$^^m<DmL^mmmmmz^mf&^tL 

h 'J y A;»^bl* <!: -r -5 C t IC J: y Siatr «) C i: A<'e ^ S 



[Prior Art] Umatural type aiantio nucleoside which until recen 
tly, is a optics opposite isoner (enantiomer) of natural 
nucleoside wassynthesized various. Among these, strong anti- 
HTV activity is reported to 3'-thia-2'-deo?Q^-L-cytidine 
(STC, Antimicrob. agents Chemother., 36, 1688-1694, 1992) 
and y - tW a - 2' - deoxy - 5 - fluoro - L - cytidine (FTC, 
Antimicrob. agents Chemother., 36, 242 3- 24 31 , 1992) 
\vhich belong to the Lsh^ nucleoside. In addition, L- 
thynfidine, to pho^horic acid is converted by herpes sinplex 
virus Type I withthe thymidine kinase \\^ch cord is done, 
duplication of virus in in the infected cell is obstructed is 
reported densely, ( Journal of Medicinal Ch^stry (0022-2623, 
JMCMAR) , 35, 421 4- 4220, 1992). 

[0002] 

<means in order to solve Problems That Invention Seeks to S 
olve and problem >'Ihe this inventor, producing 2' - deoxy - L - 
ribo- nucleoside 5' -bird phosphoric acid, when it examined 
biological activity,obstructs reverse transcriptase which this 
compound produces retrovirus stron^ydensely to discover, this 
invention it reached to completioa Because reverse 
transcriptase inhibitor of this invention obstructs reverse 
transcriptase wiiich theespecially HIV is produced stron^y, it is 
useful in treatment and prevention ofthe AIDS, and disease 
control * delay after AIDS * viral infectioa In addition, it is 
useful as reagent which is used because of the biochemistry and 
genetic engineering or other research. In reverse transcriptase 
inhibitor of this invention for example 2' -deoxy- L- 
thymidine 5' - bird pho^horic acid ; 2' - deoxy - L - uridine 
5' - bird pho^horic acid ; theZ - deo>^ - L - adenosine 5' - 
bird phosphoric acid ; 2* - deoxy - L - guanosine 5' - bird 
pho^horic acid ; optics opposite isomer of 2* - deoxy - L - 
cytidine 5* -bird pho^horic acid or other natural 2*- 
deo^QTibo- nucleoside 5* - bird pho^horic acid,and optics 
Of)posite isomer of 2' - deo?^ - L - 5 - fluoro uridine 5' - bird 
pho^horic acid or other unnatural type Z - deoxyribo- 
nucleoside 5'- bird pho^horic acid can be listai as active 
ingredient as the2'-deojQ^-L-ribch nucleoside 5'-bird 
phosphoric acid w4uch is included 

[0003] It canproduce 2' -deoxy- L-ribo- nucleoside 5'-bird 
pho^horic acid which is included in reverse transcriptase 
inhibitor oflhe this invention as active ingredient, after making 
5' - mono pho^horic acid conversion body theL - thymidine or 
other L - nucleoside (optics opposite isomer of natural 
nucleoside), with forexanplepho^horuso3^chlorideetc,by 
making 5 - bird pho^horic acid conversion bodywhich 
corresponds with for exanple pho^horo imidazo jp9 D jp7 
method You can use reverse transcriptase inhibitor of this 
invention, as pharmaceutical for disease control orthe delay 
after disease or other treatment and prevention orretrovirus 
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±150)2' -■T4-*v-L-»j7H5?^U:rvK 5' - 



[0 0 0 4] ^sDSijsLt;^sij<7)Si5gfz{i. as, d-^v 

-h-;u, h^^pa VT>:^>. feS-tryuQ-xHiD 

jHr;i/P-x, t KP*v:^Ptf;u>^;i/'tr;up-x. 
;K'Jtf-;ueP'; K>l?(D*g^*J: :^x7';>K7y* 

y^»<D-0fcfcys#gA<o. 1-1,000 mg/kg iigt ' 



[0005] 



fill : 2' -T*+v-L-f^5v> 5' -hyy^ 



infection where for exanple HIV virus or other retrovinB 
participates. In this case, if it should have prescribed to patient 
as active ingredientthe above-mentioned 2' - deoxy- L - ribo- 
nucleoside S*- bird phosphoric acid as pharmaceutical 
conposition\\hich it includes. As pharmaceutical conposition, 
for exanple capsules, tablets, finegranule, granule, powder, 
the conposition, or injectable, sqjpositQiy, ophthalnic 
solution, eye ointment, eardrop for synip or other oral 
dosage or conposition for agent or other parenteral 
administration ofqjidenris can be listed It can produce 
conposition for these pharmaceutical with conventional 
mediod , it ispossible to pharmacological and pharmaceutical 
to produce including acceptable additive,but in accordance with 
necessary. 

[0004] If lactose , I> mannitol , cornstarch and crystalline ce 
llulose or other excipient ; carboxymeth)d cellulose , calcium 
carboxymethyl cellulose or other disintegrating agent ; the 
hydroxyprop>d cellulose , hydro^^ropyl meth>4cellidose and 
polyvin>d pyrrolidone or other binder ; magoesiumstearate 
and talc or other lubricant ; hydroxyprop>d methylcellulose , 
the sucrose and titanium dioxide or other coating agent ; you 
should have used or polyethylene glycol and hard fat or other 
group agent to production of oral dri^ and suppository, as 
conponentfor fomiilatioa dissolverorsolubilizer wWchif 
can form ii^ectable distilled water , physiological saline , the 
propylene ^ycol (»:oth^ aqueous or dissolve Miiai used type 
agent fonr^ acid of inorg3nic or organic or pH adjustment 
agent ofbase;the salt, fructose and ^ycerine or other 
isotonic agent; or stabilizer or oth^formdationconponent 
diould havebeen used to production of irijectable or eyedrop , 
eardrop. Appropriate fonnilation conponent wiiich if is widely 
used in v^^te vaseline , macrogol,the ^ycerine, cotton cloth 
or other ointment, creamagent and tacldfier should have 
been used toproduction of eye ointment and agent for 
epidermis. When reverse transcriptase inhibitor of this 
invention it uses, as pharmaceutical conposition in order for 
onesunli^ dose of2'-deo?Q^-L-ribo- nucleoside 5'-tri 
phosphoric acid \\iiich is a active ingredient vis-a-vis thepatiait 
of for exanple adult, to become 0.1 to 1,000 rng/kg extent, 
if it should have prescribed,but it is possible to increase and 
decrease appropriately with theobject of treatment and 
prevention and age and synptom of patient. 

[0005] 

[Working Exanple(s)] Furthornore you e^lain concretely bel 
ow, concerning 2'- deoxy -L- thymidine 5' - tri phosphoric 
acid \^ch is a embodiment where this invention is desirable, 
but as for the this invention there is not this conpound or times 
when it is limited in theseWorkirig Exanple. 

Exanple 1 : Production ofZ- deoxy- L-th^dine 5*-bird 
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phoq^horicacid 



L-^Sv>2 0(ng (0. 08 3 5'J^)U) *y^Kh'j 

l$Lft36<bai^fc% 7K*»*DLr±g*5 0inl 

ic^&S^Lfcft, ^PD7tv;uAl Om|-C3[E]2ft?*Lfc. 7K 
^SD E AE-ir^UP— X (3cm I.D. x 7 cm, Whatm 
an DE-52) {z^&MtltX^StLtz^. h'Jx^;i.7>^ 
-'t?Ae:^-4-C*^-h<DttJgSg^SE (O-O. 3M. 5 

oomix2) T*^§aiLtco 5' -^y ^) /uSt^'^t^y v 

> 5' -=Ey UA/S (L-d TMP) S^ifco 505 OD 
267 (0. 1 N HCl) 6 3% 



L - thymidine 20 wg (0.083 irillinDle) was melted in triethyl p 
hosphatelni,aAer cooling in - lO^Qthepho^horus 
oxychlorideSO 1 was added While with 4 °C ailer 1 6-hour 
reaction , agitatiiig reaction mixture to the 1 M sodium 
bicarbonate water solution 2 ni, you poured After neutralizing, 
adding water, after diluting total amount in the50 ni, thrice you 
washed with chloroform 10 ni. After adsorbing into DEAE- 
cellulose (3 cm LD. X 7 cm, Whatman DE-52), water wash 
doing water layer, it liquatedwith linear concoitration gradient 
(0 - 0.3H 500 ni X2) of trietfi^ ammonium bicarbonate. 
Gathering fraction wWch includes 5' - mono pho^horic acid, it 
concentrated,acquired 2' -deoxy-L- thymidine 5* -mono 
pho^horic acid (L - d TMP). 505 OD267 (0. 1 N HQ) yield 
63% 



[0006] 2' -x:t + v- L-^a v> 5' 

y y^s 475 002^7^ v^^;uH"xju at s K(cj§^L. 

il//-h;uA7 S K?Sia (0. 6 S U^^U/ml) ^m\^mnL 

m^x2 4?^N\mnLtzo &mmi:mK^mLtz^. m 

fS^AMci 0»{fflai*LfcftlwliiaL. JSiSl::7X5 0ml 
^mmLxmMLfz. C<J)jS;'$£DEAE--tr;i/P-X 

(3cm I.D. x7 cm, Whatman DE-52) fzqR5g^'ttr7jc,% 

iSg^DiE (0-0. 5M. 5 0 0ml X 2) T??gasLfco 5 

TTP) S^Sfc. 370 0D267 (0. 1 N HCl) iR^7 8 
% 



[0006] 2* -deoxy-L -thymidine 5' - mono pho^horic acid 
475 OEX267 was melted in dimetl^formamide, carbor^ 
diinidazole 40.5 rrg after adding,the 3. 5 hours was agitated 
with roomterrperature . Adding methanol 15.4 1 , 3 Onin 
after agitating, it added pyropho^horic acid tributjd amine salt 
dimethylformonide solution (0.6 nillimole/ml) 1 ni andthe 2 4 
hours agitated with room temperature, vacuumdiy solid after 
doing reaction mixture, melting residue in water 50 ni,it added 
activated carbon 1 gram Cabiiy 10 min after agitatiiig, it 
filtered, added water 50 nito readue and melted After 
adsorbing into DEAE - cellulose (3 cm I.D. X 7 cm, 
Whatman DE-52) , water wash doing this solution, itliquated 
with linear concentration gradient (0-0.5M, 500niX2)of 
triethyl anrnDniumbicarbonate, Gathering fiaction which 
includes 5' - tri phoq)horic acid, it CQncentrated,acquired 2' - 
deoxy-L'-thyiridine 5' -triphosphoric acid (L-dTTP). 370 
00267 (0.1 N HQ) yield 78 % 



U V®iRX^^ h;u : A max 267 nm (H^) 

UA/IS^^a : ftSfi € (p) 267 nm (H20)=3 
.200 



UV absorption spectrum: nBx267 nm (HzO) 

Pho^horus atom content : Calculated value (p)267 n 
m (ffiO)=3,200 



mmm £(p)=2,9oo 



6.8i& $5eg9 7% 



Actual measured value (p)=2,900 

HPLC analysis : Hold time 6.8min purity 97% 



YMCODS A-3 0 2i35fflW. 7K-7-tr 
(pH 7.0 (78:2:20, v/v/v) . 3S3lml/». 

5 0^. 



Colunn YMCODS A- 302 reverse phase resin, water -acet 
onitrile and IMtriethjd anmoniumacetate buffer (pH 7. 
0)(78:2:20, v/v/v) , flow rate 1 ml per minute and 50 °C . 



[0007] 0IJ 2 : U^m 
m (L-d TTP) ^mi^XlS,i&±^tS^lf'^^ }\^7.<0 



[0007] Example 2 : Test Exanple 

Action for DMA polymerase of eukaryote and virus making use 
oftheabove-mentioned 2' -deo?Qr-L- thymidine 5'-bird 
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-•^ttXlt. □'t^vfiSiSDN ATK'jy^— tfa (Polar 
) . 77 hDN AjK'j^^— tfiS (PoliS : Date. T. , et 
al.. Biochemistry. 27, 2983-2990. 1988). '^^/fffK 
DN AtK'J^^—- tf r (Pol r : Izuta. S. . etal.. Bio 
chem. Biophys. Res. Commun. . 179, 776-783. 1991) 

HIV-1 RJ)i:mi^fzo DN A7K';>*5— tfjS ^ U hP't^-f 
>4^zLK-hLfc«, 5.^}&i:)%WLX DE 8W:^->5c 



pho^horicadd(L-dTTP)\vasexaniiied As polymerase, 
retrovirus reverse transcriptase (HIV- 1 RT) of calfthyms 
DMA polymerase (Pol ), rat DMA polymerase (Pol 

:Date, T., et a!., Biochemistry (0006-2960, BICHAW) , 27, 
298 3- 2990, 1988), bovine liver DMA polymerase (Pol 

:Izuta, S., et al.. Biochemical and Biophysical Research 
CoTrmiracations(0006-291X, BBRCA) , 179, 776-783 , 1991) , 
and HTV - 1 derivation was used With E. coli it was produced 
and it is a enzyme which was refined the DMA polymerase 
and retrovirus reverse transcriptase, by gme recombination . 
Each polymerase 2 O-ninute incubate after doing, cooling 
reaction mixture with 37 ^Qnaking use of condition which is 
^wn in Table 1 below ,adsorbinginto DE81 ion exchange 
paper, 6 time, continuing with 5%Na2HP04,the twice after 
washing with water, dryirg ion exchange p^Der it did the 
enzyme activity measurement, by measuring radioactivity. 



[0 0 0 8] 



[0008] 
[Table 1] 



HIV-1 RT Pol a Pol 



0 Pol r 



HIV-1 RTPol 



Pol Pol 



50 mM Tris-HCI 
.8 



PH8.3 



pH7.5 



pH8 



50 mM Tris- HQ pH 8.3 pH 7.5 pH 8.8 



40 mM KPi 

PH7.5 

MnClj 

mM 0. 5 mM 



0.5 mM 



0.5 



40 mM KPi 



Ml 02 



0.5 mM 



pH7.5 



0.5 mM 0.5 mM 



MgCl2 4 mM 

DTT 1 mM 1 mM 

M 1 mM 



MgOa 4 mM 

DIT 1 mM 1 nM 1 mM 1 mM 



BSA 

UgM 400 ug/m\ 



100 /ig/ml 400 iug/ml 400 



KG I 50 mM 

mM 50 mM 



100 



BSA 
KQ 



100 ^mi 400 g^ml 400 g^ni 400 



50 mM 



100 mM 50 mM 



[rA] 

g/ml AOug/it\\ 

:^U=f[dT] 
g/ml 10i<g/ml 



20 /i g/ml 
lO/ig/ml 



40 /i Poly[rA] 20 g^ml 



40 /i 01igo[dT| 10 g/ni 



AO g/rd 40 g^ni 



40 ^ml 10 g^ml 
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Stt^kDNA 



100 /ig/ml 



Activated DNA 



100 ^ni 



PH]dTTP 



50 (iM 



50^ M 



SOU 



[3HIDTIP 
M 



50 M 50 M 50 M 50 



dATP 
dCTP 
dGTP 

mmm h) 

0. 6 0. 1-0. 6 



0. 1-0.6 



too /iM 
100 uHi 
100 ufH 
0. 1-0.6 



0.1- 



[0009] ±12a)#DNA7K'jpt7— tffC«-rS2' 
-f^:j-4^v-L-^S v> 5' -h•;^'J^K CL-d 
TTP) 0)^m^5O uMdTJ Pn^ETV^MLtzo 
timtLX. fiiH 1 V»Jt LTli»<D3' -7vK-3 

' -t;1-+v^sv>(azt)(05' - h'Jy^K^bW(AZ 

T-TP: Ono. K. , et al., Biochem. Biophys. Res. Com 
mun., 140, 498-507. 1986) fcJ^lXa- d T T P (Yamag 
uchi, T.. etal., Chem. Pharm. Bull.. 32, 1441-14 
50, 1984)$^L^fco Po\a(Dmmzf=p^'7-tLX}^\^ 
itONA^mi^tzm^. L-dTTPlZ<*:^RISamii 
i^tAj^mi^^tit. Poli8(::^Lrt. 7KU[rA]-:t 

*tLTI*. L-d TT PlCc*:^PlSa^A<ISi^>bnfc;()< 

ofcc ^fz. ci-611P\t Pol r ^^?P^LT||l^I^ISf^ 

ffl* ti^TKU [rA]-;f'j □ [dn^eiS:^^-^^-*: LT 
ffil^^^, L-d TT P(iHIV-l RT|Z*fLT3il^Pl§f^ 

tLfcL-dTT Pa)HIV-1 RTlC«-r-5RBS«iSl30L^r 

ii^My.fztZh. L-d TT PiiSST'fc^d T TP 
irfStaffiSf •5Ci:*<^$tLfco HIV-1 KWz^tiL- 
d T T POK i /KmiiliO. 0 7 T*fey. L-dTTP 
liHIV-1 RTlzJiLT, SMa)dTTPc*:y 4 fSiS 



[0 0 10] 



DATP 
DCTP 
DGTP 



100 M 
100 M 
100 M 



Amount of enzyme (unit) 
.1-0.6 



0.1-0.6 0.1-0.6 0.1-0.6 0 



[0009] Action ofZ-deoxy-L-tltynidine 5'-birdpho^ho 
ric acid (L - dTIP) for above-mentioned each DNA polymerase 
wasexamined under 50 M dTIP existing. 5'-bird 
phosphoric acid conversion body (AZT- TP : Ono, K., et al., 
Biochemical and Biophysical Research Comninications (0006- 
291X,BBRCA), 140,498-507, 1986) and -dTIP 
(Yamagudii , T, et al., Chemical & Pharmaceutical Bulletin 
(0009-2363, CPBTAL) , 32, 144 1- 1450, 1984) of widely 
known3' - azido - 3' - deojQ^ tltymidine (AZI) were used as 
contrast, as anti-HIVdmg. When activated DNA is used as 
tenplate primer of Pol , it cannotrecognize inhibiting effect 
formostpartvvithL-dTl?,itusesvis-a-vis Pol ,when 
poly [rA] - oligD [dl], as tenplate primer it only canrecognize 
little obstruction But on one hand, it could recognize inhibiting 
effect with L - dl I F ,vis-a-vis Pol , \\dien it compares with 
AZr -TP, inhibitory activity was alittle low. In addition, - 
dTIP showed weak inhibition vis-a-vis Pol . When it uses 
poly [rA] - oligo [dT] \\iiich ^ business is done for activity 
measurement of the retrovirus reverse transcriptase, as tenplate 
primer L - dTTP showed strong inhibition vis-a-vis theHIV-l 
RT. result is shown in Figure 1 throu^ Figgre 4. When 
enzyme obstruction style was examined with line 't? - bar - 
Beric * plotconceming inhibiting effect for HV-l RT of L - 
dTIP \\4iich is shown in the Figure 4, dTTP and conpetitive 
inhibition wdiich are a substrate it does L - dTTP, itwas shown 
densely. As for Ki /Kn>value of L - dTIP for HIV-1 RT with 
0.07 , as for theL - dTTP approximately 1 4-foId higfi affinity 
was shown vis-a-vis theHIV-1 RT, in conparison with dTIP of 
substrate. 

[0010] 

[Effects of the Invention] Because reverse transcriptase inhibito 
r of this invention obstructs reverse transcriptase which 
theespecially HIV is produced strori^y, it is usefid in treatment 
oflhe AIDS arri disease control * delay af^er infectioa In 
addition, it is useful as reag^ wiiich is used because of the 
biocharistry and genetic engineering or other research. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe calf thymis DNA 
polymerase (Pol ). 

[Figure 2] It is a figure which shows effect of reverse transcript 
ase inMbitoroftfais invention forthe rat DNA polynierase . 

[Figure 3] It is a figgrewMch^ws effect of reverse transcript 
ase inhibitor of this invention forthe bovine liver DNA 
polymerase . 

[Figure 4] It is a figure which shows effect of reverse transcript 
ase inhibitor of this invention forthe retrovirus reverse 
transcriptase (HIV-1 RT) of HIV- 1 derivatioa 

[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[114] [Figure 4] 
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